An evaluation of a multiplex PCR assay (Bruce-ladder) was performed in seven laboratories using 625 Brucella strains from different animal and geographical origins. This robust test can differentiate in a single step all of the classical Brucella species, including those found in marine mammals and the S19, RB51, and Rev.1 vaccine strains.
Brucellosis is caused by a facultative intracellular bacterium of the genus Brucella, and it is one of the most frequent bacterial zoonoses in low-income countries, where the control programs have not succeeded in eradicating this neglected zoonosis. The disease is a major cause of direct economic losses and an impediment to trade and exportation. The genus Brucella consists of six recognized species, designated on the basis of differences in pathogenicity and host preference: B. melitensis (goats and sheep), B. abortus (cattle and bison), B. suis (infecting primarily swine but also hares, rodents, and reindeer), B. ovis (sheep), B. canis (dogs), and B. neotomae (wood rats) (7) . The discovery of Brucella in a wide variety of marine mammals has led to the proposal of two new species: B. ceti (cetaceans) and B. pinnipedialis (pinnipeds) (8) . Some of these species include several biovars, which are currently distinguished from each other by an analysis of approximately 25 phenotypic characteristics, including requirement for CO 2 , H 2 S production, sensitivity to dyes and phages, and other metabolic properties (1) . However, all these tests are time-consuming, require skilled technicians, and are not straightforward, and some reagents are not commercially available. In addition, handling of this microorganism represents a high risk for laboratory personnel, since most Brucella strains are highly pathogenic for humans. Accurate diagnostic and typing procedures are critical for the success of the eradication and control of the disease, and therefore the identification of the different species is of great epidemiological importance. In order to overcome most of these difficulties, PCR-based assays have been employed for molecular typing of Brucella species. However, one of the challenges of using DNA-based techniques for differentiating the various Brucella species and strains is their high degree of genetic homology (16) . This article describes the evaluation of a new multiplex PCR assay (10), named Bruce-ladder, in seven different European laboratories. The PCR protocol was standardized previously (10) , and the same protocol was used in all laboratories (see the supplemental material). The selection of the DNA sequences to design the PCR primers was based on species-specific or strain-specific genetic differences (Table 1) . Each laboratory used its own Brucella strain collection, typed by standard bacteriological procedures (1) . A total of 625 Brucella strains were used (see the complete list in the supplemental material (8) . To ensure adequate diversity, isolates from different geographic origins and different animal species, including humans, were selected (Table 2 ). Genomic DNA was extracted from pure cultures by using standard microbial DNA isolation kits or by heat lysis of bacterial cell cultures. Bruce-ladder identification was based on the numbers and sizes of seven products amplified by PCR. A representative example of the multiplex PCR result is presented in Fig. 1 . PCR using DNA from B. abortus strains amplified five fragments, of 1,682, 794, 587, 450, and 152 bp in size; with B. melitensis DNA, an additional 1,071-bp fragment was amplified; and B. ovis was distinguished by the absence of the 1,682-bp fragment and B. suis by the presence of an additional 272-bp fragment (also present in B. canis and B. neotomae). PCR with B. abortus S19 DNA did not produce the 587-bp fragment common to all Brucella strains tested, and B. abortus RB51 was readily distinguished by the absence of the 1,682-bp and 1,320-bp fragments and by a specific additional 2,524-bp fragment. The B. melitensis Rev.1 vac-cine strain was readily distinguished from other B. melitensis strains by a specific additional 218-bp fragment. B. canis was distinguished by the absence of the 794-bp fragment and B. neotomae by the absence of the 152-bp fragment. Finally, when DNA from Brucella strains isolated from marine mammals (B. pinnipedialis and B. ceti) was used, a specific additional 1,320-bp fragment was amplified whereas the 450-bp fragment was absent. The same results presented in Fig. 1 were obtained with all Brucella strains assayed, with the only exception being some B. canis strains. Nine out of 21 B. canis strains showed the same PCR profile as B. suis. Typing of these nine strains was confirmed by classical typing and multiple-locus variablenumber tandem-repeat analysis (data not shown). Interestingly, these B. canis strains with a B. suis-like profile were resistant to basic fuchsin and safranin (a variant of the classical B. canis phenotypic pattern). However, these findings do not detract from the utility of the Bruce-ladder PCR, since it is very simple, using sensitivity to dyes and phage susceptibility to differentiate B. canis (a rough species) from B. suis (a smooth species). In addition, B. canis is always isolated from dogs, and B. suis has never been found in this host.
Although this PCR assay cannot differentiate among biovars from the same species, Bruce-ladder was species specific and all the strains and biovars from the same Brucella species gave the same profile. The practical interest of Bruce-ladder for typing purposes is evident since some of the cumbersome and long-lasting microbiological procedures currently used could be avoided. The specificity of the Bruce-ladder PCR has been tested previously (10), using as targets DNA from 30 strains phylogenetically or serologically related to Brucella. The Bruce-ladder PCR worked equally well irrespective of the cultural conditions, DNA extraction methods, or thermocyclers used. The same results were obtained in seven different laboratories with brucellae obtained from the five continents and from humans and both domestic and wild animals ( Table 2) , demonstrating without a doubt the reproducibility and robustness of the PCR assay proposed. One of the most popular PCR assays for the differentiation of Brucella species, designated AMOS PCR (3), was based on the polymorphism arising from species-specific localization of the insertion sequence IS711 in the Brucella chromosome and can differentiate B. abortus (biovars 1, 2, and 4), B. melitensis 
